Abstract: Platismatia wheeleri was recently described as a species distinct from the highly morphologically variable Platismatia glauca. Previously, P. wheeleri was known only from intermountain western North America in southern British Columbia, Idaho, Montana, Oregon and Washington. After examining collections from the New York Botanical Garden and Arizona State University herbaria we discovered that P. wheeleri was collected in southern California and the Tatra Mountains of Slovakia. The morphology, ecology and biogeography of P. wheeleri are discussed, and the importance and utility of historical collections is highlighted. This article is intended to alert researchers to the potential presence of P. wheeleri in different regions of the world so we can better understand its historical and current distribution and abundance.
Recently, however, individuals of Platismatia glauca s. lat. with strongly sinuous marginal soralia were segregated and described as Platismatia wheeleri Goward, Altermann and Björk (Lumbsch et al. 2011 ). An individual of P. wheeleri was collected in December 2010 at Turnbull National Wildlife Refuge near Spokane, WA, which prompted examination of all holdings of P. glauca at The New York Botanical Garden (NY) . This search resulted in the discovery of additional P. wheeleri specimens that vastly expand its known range. Specimens of P. glauca from NY and specimens of P. wheeleri from NY, ASU and personal collections allowed thorough comparison of these two species. Using light micrographs and scanning electron micrographs, we further illustrate here the differences between P. glauca and P. wheeleri and show that P. wheeleri was historically collected in Southern California and the Tatra Mountains of Slovakia.
Materials and Methods:
All specimens stored at NY under the name Platismatia glauca were examined using a dissecting microscope along with two additional specimens borrowed from Arizona State University (ASU). Light micrographs were taken with a Nikon DXM1200F digital camera attached to a Nikon SMZ1500 dissecting microscope and using Nikon ACT-1 software. In addition to light microscopy, scanning electron microscopy (SEM) was used to more clearly characterize the asexual diaspores. To prepare samples for the SEM, small portions were cut from selected specimens using a razor blade and mounted on aluminum stubs using carbon adhesive tabs. They were sputter coated for 3 minutes at 10 milliamps with gold before examination under a Hitachi S-2700 SEM with a tungsten filament operating at an accelerating voltage of 20 kv. The Quartz PCR Image Management System was used to capture digital images. Photoshop 7.0 was used to edit images and assemble plates.
Thin layer chromatography was performed on four P. wheeleri specimens (NY barcode numbers 01562524, 01562525, 01562528 and 01562529) and one P. glauca (NY 01562522) using solvent B according to Culberson and Kristinsson (1970) , except that it was run in a small glass jar on an aluminum backed plate cut to fit 5 samples. 
Results

Distribution and Ecology
Morphology
The most striking characteristic of Platismatia wheeleri is the sinuous, marginal soralia that appear to erupt from the medulla. The specimens examined in this study from California, Washington and Slovakia all have strongly sinuous, marginal soralia and no isidia (figs. 2 and 3). Some individuals of P. glauca have marginal soralia, but they are not strongly sinuous, and differ from laminal soralia only in location ( fig. 4A ). Also, close inspection of these specimens always reveals isidia. As seen under the SEM, the soredia of the P. wheeleri specimens from Washington and Slovakia are both loose and powdery with clearly distinguishable hyphae and no gelatinized covering ( fig. 5E ). Specimens of P. glauca, on the other hand, all have isidia. When they do have soredia, they are markedly different in that they have at least some gelatinized covering ( fig. 4) .
Platismatia wheeleri is also superficially similar to some members of the genus Parmotrema, especially Parmotrema perlatum and Parmotrema austrosinense. However, the species of Parmotrema differ in their medullary chemistry: Platismatia wheeleri contains caperatic acid (Lumbsch et al 2011) , while Parmotrema perlatum contains stictic acid (Louwhoff 2009 ) (medulla K+ yellow, P+ orange), and P. austrosinense contains lecanoric acid (Hale 1974 ) (medulla C+ red). All the specimens examined with TLC in this study contained only atranorin and caperatic acid (medulla K-, P-, C-).
Notable differences between the herbarium specimens of Platismatia wheeleri and the recent collection from Washington are the tan color of the old herbarium specimens (which was expected and noted by Culberson and Culberson (1968) as a common occurrence in old specimens of Platismatia) and the surface texture. The surface of P. wheeleri varies from smooth ( fig.  4B ) to pitted and irregular ( fig. 4A ), a characteristic that was highlighted in the original description (Lumbsch et al. 2011) .
Discussion: While Platismatia glauca still encompasses a wide range of morphological variation, P. wheeleri is clearly distinct, falling outside that morphological range. This study proposes a large geographical range expansion for the latter species mainly based on historical collections. Since the species is similar to P. glauca and some members of the genus Parmotrema, critical examination of additional herbarium material from around the world could turn up many more specimens of P. wheeleri. However, the species may simply be extremely rare or no longer extant in places like southern California and Slovakia. Both of the mountain ranges in these regions have experienced declines in biodiversity due to a multitude of anthropogenic forces (Bielczyk 2006 , Fenn et al. 2003 , Lovich and Bainbridge 1990 , Oleksyn and Reich 1994 , Richardson et al. 2007 ). Many lichens historically collected in southern California are now very rare, if not extinct (Knudsen and Magney 2006) , and the same can be said for lichens in Slovakia, where there are currently over 100 lichen species presumed to be extinct, with many more recognized as endangered (Pišut 1993 (Schofield 1988) , Alectoria imshaugii (Østhagen & Krog 1979) and Leptogium subaridum (Aragon et al. 2004 ).
This study illustrates the immense value of historical collections in helping to understand species circumscription and distribution. Collections from NY and ASU have alerted us to the presence of P. wheeleri (at least historically) in two regions where it was previously unknown. The next step will be to examine these areas further to determine whether it is regionally extinct, rare or simply overlooked and misidentified. Once we gain further knowledge of the current distribution of this species, we can ascertain whether its historical range was much broader, and use this information to inform conservation measures. We hope that the additional morphological and geographical data presented in this article will help lichenologists to clearly differentiate P. wheeleri from P. glauca so we can fill any additional gaps in our knowledge of its distribution and abundance. 
